The W546X mutation of the thyrotropin receptor gene: potential major contributor to thyroid dysfunction in a Caucasian population.
Congenital hypothyroidism (CH) occurs in approximately 1 in 3000 births and can be caused by mutations in 9 known genes, including that encoding the TSH receptor (TSHR). We report on two Welsh siblings, detected by neonatal screening, who had normal sized and placed glands but negative isotope uptake. Genomic DNA was obtained from both siblings and parents, the TSHR amplified using pairs of intronic and/or overlapping exonic primers and the PCR products sequenced automatically. Both siblings were homozygous for a previously described G to A transition producing a missense mutation, W546X, in the fourth membrane spanning region of the TSHR, rendering it unresponsive to TSH. Both parents were heterozygous and unrelated; furthermore, the W546X has been described in three further families (one of which is Welsh), suggesting that it may be a relatively common mutation. We genotyped 368 euthyroid Welsh individuals using single nucleotide primer extension, and found 366 homozygous wild-type (G:G) and 2 heterozygous (G:A) for the mutation. In conclusion, CH in the siblings is due to the missense mutation, W546X, in their TSHR gene. The W546X allele was detected in approximately 1 in 180 individuals and may be a major contributor to hypothyroidism in the Welsh population.